Searching- PA J 



1/1 i/ 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2003-1 56798 

(43)Date of publication of application : 30.05.2003 



(51)Int.CI. 




G03B 21/14 








H04N 5/74 




(21 Application number 


.2001-356556 


(71)Applicant 


SEIKO EPSON CORP 


(22)Date of filing : 

I — ; 


21.11.2001 


(72)Inventor : 


KIMURA YOSHIJI 



(54) DRIVING CONTROL OVER LIGHT SOURCE LAMP FOR PROJECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress flicker of a 
projection image in a projector which uses an AC-driven 
light source lamp. 

SOLUTION: In a lighting unit 50 used for the projector 
10, a lamp control part 54 controls the driving frequency 
of the light source lamp 52 according to the driving 
frequency of a liquid crystal panel 32. The lamp control 
part 54 sets the driving frequency of the light source 
lamp 52 so that when the driving frequency of the liquid 
crystal panel 32 and the driving frequency of the light 
source lamp 52 can be synchronized with each other, 
the both are synchronized and when not, the generation 
frequency of the flicker of the projection image due to 
asynchronism between the both increases. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A lighting system used for a projector provided with an image formation part which 
forms a picture which is driven with predetermined drive frequency and should be projected, 
comprising: 

A light source lamp which carries out an alternating current drive. 

A ramp-control part which controls drive frequency of said light source lamp based on drive 
frequency of said image formation part to increase frequency of a flicker of a projection image 
resulting from asynchronous [ of drive frequency of said image formation part, and drive 
frequency of said light source lamp ]. 

[Claim 2]A light source lamp which is a lighting system used for a projector which can switch 
drive frequency of an image formation part which forms a picture which should be projected, 
and carries out an alternating current drive, Based on drive frequency of said image formation 
part, have a ramp-control part which controls drive frequency of said light source lamp, and 
said ramp-control part, A lighting system which switches a setting method of drive frequency of 
said light source lamp according to the ability of drive frequency of said image formation part, 
and drive frequency of said light source lamp to be synchronized. 

[Claim 3]Are the lighting system according to claim 2, and said ramp-control part, When drive 
frequency of said image formation part and drive frequency of said light source lamp can be 
synchronized, Drive frequency of said light source lamp is set up synchronize with drive 
frequency of said image formation part, When drive frequency of said image formation part and 
drive frequency of said light source lamp cannot be synchronized, A lighting system which sets 
up drive frequency of said light source lamp so that frequency of a flicker of a projection image 
resulting from asynchronous [ of drive frequency of said image formation part and drive 
frequency of said light source lamp ] may serve as the realizable maximum substantially. 
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[Claim 4]Are the lighting system according to claim 2, and said ramp-control part, When drive 
frequency of said image formation part and drive frequency of said light source lamp can be 
synchronized, Drive frequency of said light source lamp is set up synchronize with drive 
frequency of said image formation part, When drive frequency of said image formation part and 
drive frequency of said light source lamp cannot be synchronized, A lighting system with which 
relation between the drive frequency Fp of said image formation part and the drive frequency 
Fl of said light source lamp sets up drive frequency of said light source lamp fill FI=Fp- (n+1/2) 
(n is a natural number). 

[Claim 5]A projector which can switch drive frequency of an image formation part which forms 
a picture which should be projected characterized by comprising the following. 
An image formation part which forms said picture which should be projected based on inputted 
image data. 

A projection optical system which projects said picture with the lighting system according to 
claim 1 or 2. 

[Claim 6]A projector which can switch drive frequency of an image formation part which forms 
a picture which should be projected characterized by comprising the following. 
An image formation part which forms said picture which should be projected based on inputted 
image data. 

So that frequency of a flicker of a projection image resulting from asynchronous [ of a 
projection optical system which projects said picture with a lighting system which has a light 
source lamp which carries out an alternating current drive, and drive frequency of said image 
formation part and drive frequency of said light source lamp ] may be increased, A control 
section which controls at least one of drive frequency of said image formation part, and the 
drive frequencies of said light source lamp. 

[Claim 7]Are the projector according to claim 6 and said control section, In a frequency range 
which can drive said image formation part, and a frequency range which can drive said light 
source lamp, A projector which sets up drive frequency of said image formation part, and drive 
frequency of said light source lamp so that both may synchronize when there is combination 
with which drive frequency of said image formation part and drive frequency of said light 
source lamp can synchronize. 

[Claim 8]A projector provided with an image processing portion which changes a frame rate of 
said inputted image data so that it may be the projector according to claim 6 and drive 
frequency of said image formation part which said control section set up may be suited further. 
[Claim 9]A control method of a lighting system which drives with predetermined drive 
frequency, is used for a projector provided with an image formation part which forms a picture 
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which should be projected, and is provided with a light source lamp which carries out an 
alternating current drive characterized by comprising the following. 

(a) A process of acquiring drive frequency of said image formation part. 

(b) A process of controlling drive frequency of said light source lamp based on drive frequency 
of said image formation part to increase frequency of a flicker of a projection image resulting 
from asynchronous [ of drive frequency of said image formation part, and drive frequency of 
said light source lamp J. 

[Claim 10]A control method of a lighting system which is used for a projector which can switch 
drive frequency of an image formation part which forms a picture which should be projected, 
and is provided with a light source lamp which carries out an alternating current drive 
characterized by comprising the following. 

(a) A process of acquiring drive frequency of said image formation part. 

(b) A process of switching drive frequency of said light source lamp according to the ability of 
drive frequency of said image formation part, and drive frequency of said light source lamp to 
be synchronized based on drive frequency of said image formation part. 

[Claim 11]A control method comprising: 

An image formation part which forms a picture which should be projected based on inputted 
image data. 

It has a projection optical system which projects said picture with a lighting system which has a 
light source lamp which carries out an alternating current drive, So that it may be the control 
method of a projector which projects said picture and frequency of a flicker of a projection 
image resulting from asynchronous [ of drive frequency of said image formation part and drive 
frequency of said light source lamp ] may be increased, A process of controlling at least one of 
drive frequency of said image formation part, and the drive frequencies of said light source 
lamp. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the InventionJThis invention relates to the drive controlling of the light source lamp for 

projectors. 

[0002] 

[Description of the Prior ArtJThe projector which projects a picture modulates the illumination 
light which entered from the light source lamp based on a picture signal by the optical 
modulation means of a liquid crystal panel etc., carries out image formation of the modulated 
light on a screen using a projection optical system, and displays a picture. The video signal 
which has various vertical synchronous frequency, such as a video signal by NTSC system, a 
PAL system, etc. and a video signal from a personal computer, is inputted into this projector. 
At this time, the drive frequency (refresh rate) of a liquid crystal panel is switched according to 
the vertical synchronous frequency of each video signal. 

[0003]There are short arc length and a thing for which an extra-high pressure mercury lamp is 
used from a high-output viewpoint in a projector as a light source lamp. And there are some 
which carry out an alternating current drive in an extra-high pressure mercury lamp. This extra- 
high pressure mercury lamp is driven under restriction of the drive frequency of 150-200 (Hz), 
for example. And the drive frequency of an extra-high pressure mercury lamp is controlled to 
synchronize with the drive frequency of a liquid crystal panel, in order to prevent a flicker of a 
projection image. For example, a video signal is a PAL signal, and when the drive frequency of 
a liquid crystal panel is 50 (Hz), an extra-high pressure mercury lamp is driven by 150 (Hz) in 
sync with the drive frequency of the liquid crystal panel, or 200 (Hz). A video signal is an NTSC 
signal, and when the drive frequency of a liquid crystal panel is 60 (Hz), an extra-high pressure 
mercury lamp is driven by 180 (Hz) in sync with the drive frequency of the liquid crystal panel. 
[0004]By the way, the liquid crystal panel used for a projector was conventionally driven with 
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the drive frequency of a maximum of 60 Hz. However, in order to prevent the flicker resulting 
from the drive frequency of the liquid crystal panel, a liquid crystal panel may be made to drive 
with higher drive frequency (for example, 70 (Hz)) in recent years. In this case, by the scan 
converter with which a projector is provided, frequency conversion of the inputted video signal 
which has various frequency is carried out so that the drive frequency of a desired liquid crystal 
panel may be suited. 
[0005] 

[Problem(s) to be Solved by the Invention] However, when the drive frequency of a liquid 
crystal panel was changed, there was a case where it was difficult to synchronize the drive 
frequency of an extra-high pressure mercury lamp with the drive frequency of a liquid crystal 
panel. And there was a case where a flicker of the projection image resulting from 
asynchronous [ of the drive frequency of a liquid crystal panel and the drive frequency of an 
extra-high pressure mercury lamp ] occurred in this case. 

[0006] Drawing 4 and drawing 5 are the explanatory views showing a flicker of the projection 
image resulting from asynchronous [ of the drive frequency of a liquid crystal panel, and the 
drive frequency of a light source lamp ] paying attention to the center section of the liquid 
crystal panel. In the figure, aging of the Vertical Synchronizing signal of a liquid crystal panel 
(LCP), the transmissivity of the center section of the liquid crystal panel, the driving signal of a 
light source lamp, ramp voltage, lamp illumination, and the luminosity of the center section of 
the liquid crystal panel was shown, respectively. The positive/negative of ramp voltage 
switches to the timing from which the driving signal of a light source lamp is set to ON so that it 
may illustrate. Lamp illumination becomes dark at the moment of this change, and it returns to 
predetermined illumination again. 

[0007]A liquid crystal panel shall be a normally white TFT-liquid-crystal panel, and explains to 
an example the case where a black picture is displayed, by impressing predetermined driver 
voltage to each pixel (liquid crystal cell). According to the Horizontal Synchronizing signal 
which is not illustrated and the illustrated Vertical Synchronizing signal, horizontal, a write-in 
scan is performed perpendicularly one by one, namely, driver voltage is impressed to each 
pixel of a liquid crystal panel. The transmissivity of the light of each pixel of a liquid crystal 
panel falls, and black is displayed by this. However, the transmissivity of a liquid crystal cell 
rises so that voltage may fall and illustrate according to the leakage current from TFT with the 
passage of time. 

[0008]The drive frequency of a liquid crystal panel is 60 (Hz), and drawing 4 shows the case 
where the drive frequency of a liquid crystal panel and the drive frequency of a light source 
lamp synchronize, when the drive frequency of a light source lamp is 180 (Hz). The drive 
frequency of a liquid crystal panel is 60 (Hz), and drawing 5 shows the case where the drive 
frequency of a liquid crystal panel and the drive frequency of a light source lamp are 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 1/27/2009 



JP,20O3-156798,A [DETAILED DESCRIPTION] 



Page 3 of 12 



asynchronous, when the drive frequency of a light source lamp is 200 (Hz). When the drive 
frequency of a liquid crystal panel and the drive frequency of a light source lamp synchronize 
so that drawing 4 may show, the luminosity of the liquid crystal panel center section is making 
the method of the same change every [ of a Vertical Synchronizing signal ] one cycle (1/60 
(second)). In this case, since distribution of a luminosity does not move for every cycle of a 
Vertical Synchronizing signal when the whole liquid crystal panel is observed, a flicker of the 
projection image accompanying change of lamp illumination is not recognized visually. 
[0009]On the other hand, when [ asynchronous ] shown in drawing 5, the method of a different 
change for every cycle of a Vertical Synchronizing signal is carried out, and it returns to the 
method of the change same [ 1/20 (second) cycle ]. This means that distribution of a luminosity 
moves one by one for every cycle of a Vertical Synchronizing signal, when the whole liquid 
crystal panel is observed. Hereafter, movement of distribution of the luminosity resulting from 
asynchronous [ of the drive frequency of such a liquid crystal panel and the drive frequency of 
a light source lamp ] is called a scroll noise. A scroll noise is recognized visually as a flicker of 
a projection image. Since a scroll noise occurs 1/20 (second) cycle in the case of drawing 5 , 
generated frequency is 20 (Hz). A scroll noise becomes that it is hard to be recognized 
visually, so that generated frequency is high. 

[0010]Such a scroll noise was a technical problem common to various projectors not only 

using the projector which used the liquid crystal panel and the extra-high pressure mercury 

lamp but the light source lamp which carries out an alternating current drive. 

[001 1]This invention is made in order to solve an above-mentioned technical problem, and in 

the projector using the light source lamp which carries out an alternating current drive, an 

object of this invention is to control a flicker of a projection image. 

[0012] 

[The means for solving a technical problem, and its operation and effect] In order to solve at 
least a part of above-mentioned technical problem, the following composition was adopted in 
this invention. The light source lamp which is a lighting system used for a projector provided 
with the image formation part which forms the picture which drives the 1st lighting system of 
this invention with predetermined drive frequency, and should be projected, and carries out an 
alternating current drive, Let it be a gist to have a ramp-control part which controls the drive 
frequency of said light source lamp based on the drive frequency of said image formation part 
so that you may increase the frequency of a flicker of the projection image resulting from 
asynchronous [ of the drive frequency of said image formation part, and the drive frequency of 
said light source lamp ]. 

[0013]Here, "frequency of a flicker" means the generated frequency of the scroll noise 
explained previously. The drive frequency Fl of a light source lamp is usually larger than the 
drive frequency Fp of an image formation part. And the generated frequency of a scroll noise is 
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expressed with the minimum of |FI-Fpxn| by making n into a natural number. For example, 
when it is Fl=180 (Hz) and Fp=70 (Hz), it is |180-70x2|=40 and |1 80-70x3 1 =30. In this case, the 
generated frequency of a scroll noise is set to 30 (Hz). As the above explanation shows, there 
is a maximum in the generated frequency of a scroll noise, and the maximum is Fp/2. 
[0014]lt means [ "which increases frequency of a flicker of a projection image" ] making it 
increase to such an extent that a scroll noise cannot recognize visually with a flicker of a 
projection image. If generated frequency of a scroll noise becomes large, it will no longer 
sense in human being's eyes as a flicker with vision characteristics. That is, increasing 
generated frequency of a scroll noise will have an effect equivalent to preventing a flicker. By 
such operation, the lighting system of this invention can control a flicker of a projection image 
by a projector. This invention can be applied when drive frequency of an image formation part 
and drive frequency of a light source lamp can be synchronized. 

[0015]A light source lamp which the 2nd lighting system of this invention is a lighting system 
used for a projector which can switch drive frequency of an image formation part which forms a 
picture which should be projected, and carries out an alternating current drive, Based on drive 
frequency of said image formation part, have a ramp-control part which controls drive 
frequency of said light source lamp, and said ramp-control part, Let it be a gist to switch a 
setting method of drive frequency of said light source lamp according to the ability of drive 
frequency of said image formation part, and drive frequency of said light source lamp to be 
synchronized. 

[0016JBy carrying out like this, drive frequency of a light source lamp can be more 
appropriately set up according to drive frequency of an image formation part control a flicker of 
a projection image. 

[0017]For example, in the 2nd lighting system of this invention said ramp-control part, When 
drive frequency of said image formation part and drive frequency of said light source lamp can 
be synchronized, Drive frequency of said light source lamp is set up synchronize with drive 
frequency of said image formation part, When drive frequency of said image formation part and 
drive frequency of said light source lamp cannot be synchronized, It is preferred to set up drive 
frequency of said light source lamp so that frequency of a flicker of a projection image resulting 
from asynchronous [ of drive frequency of said image formation part and drive frequency of 
said light source lamp ] may serve as the realizable maximum substantially. 
[0018]By this invention, when drive frequency of an image formation part and drive frequency 
of a light source lamp can be synchronized, drive frequency of a light source lamp can be set 
up so that both may synchronize, and generating of a scroll noise can be prevented. When 
drive frequency of an image formation part and drive frequency of a light source lamp cannot 
be synchronized, A scroll noise can be made hard to recognize visually by setting up drive 
frequency of a light source lamp so that generated frequency of a flicker of a projection image 
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may serve as the realizable maximum substantially. "The substantially realizable maximum" 
means not being the same as the ideal maximum (Fp/2) shown previously. 
[0019]ln the 2nd lighting system of this invention, said ramp-control part, When drive frequency 
of said image formation part and drive frequency of said light source lamp can be 
synchronized, Drive frequency of said light source lamp is set up synchronize with drive 
frequency of said image formation part, When drive frequency of said image formation part and 
drive frequency of said light source lamp cannot be synchronized, It may be made for relation 
between the drive frequency Fp of said image formation part and the drive frequency Fl of said 
light source lamp to set up drive frequency of said light source lamp fill FI=Fp- (n+1/2) (n is a 
natural number). 

[0020]Generated frequency of a scroll noise can be set to maximum Fp / 2 by carrying out like 
this. As a result, a flicker of a projection image can be controlled. 

[0021]This invention can also be constituted as an invention of a projector (projection type 
display). Namely, an image formation part which forms said picture which should be projected 
based on image data which the 1st projector of this invention is a projector which can switch 
drive frequency of an image formation part which forms a picture which should be projected, 
and was inputted, Let it be a gist to have a projection optical system which projects said picture 
with the 1st or 2nd lighting system of this invention. 

[0022]An image formation part which forms said picture which should be projected based on 
image data which the 2nd projector of this invention is a projector which can switch drive 
frequency of an image formation part which forms a picture which should be projected, and 
was inputted, So that frequency of a flicker of a projection image resulting from asynchronous 
[ of a projection optical system which projects said picture with a lighting system which has a 
light source lamp which carries out an alternating current drive, and drive frequency of said 
image formation part and drive frequency of said light source lamp ] may be increased, Let it 
be a gist to have a control section which controls at least one of drive frequency of said image 
formation part, and the drive frequencies of said light source lamp. 

[0023]By carrying out like this, drive frequency of an image formation part and drive frequency 
of a light source lamp can be set up flexibly. For example, as compared with a case where 
drive frequency of an image formation part is being fixed, it can carry out that it is easy to 
synchronize both by not being concerned with a frame rate of inputted image data, but 
controlling both drive frequencies. Generated frequency of a scroll noise can be made higher 
and it can also be made the same that it is hard to be recognized visually as "a flicker." 
[0024]ln the 2nd projector of this invention, said control section, In a frequency range which 
can drive said image formation part, and a frequency range which can drive said light source 
lamp, When there is combination with which drive frequency of said image formation part and 
drive frequency of said light source lamp can synchronize, it is preferred to set up drive 
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frequency of said image formation part and drive frequency of said light source lamp so that 
both may synchronize. 

[0025]Generating of a scroll noise can be prevented by carrying out like this. 

[0026]ln the 2nd projector of this invention, it is preferred to have an image processing portion 

which changes a frame rate of said inputted image data so that drive frequency of said image 

formation part which said control section set up may be suited further. 

[0027]By carrying out like this, the projection display of the animation can be carried out by 

smooth motion. 

[0028]This invention can also be constituted as an invention of a drive method of a lighting 
system and a projector besides an above-mentioned lighting system and composition as a 
projector . It is possible to realize in various modes, such as a computer program which realizes 
these and a recording medium which recorded the program, and a data signal embodied in a 
subcarrier including the program. In each mode, it is possible to apply various added 
components shown previously. 

[0029]When it constitutes this invention as a recording medium etc. which recorded a 
computer program or its program, it is good also as what is constituted as the whole program 
which drives a lighting system and a projector, and good also as what constitutes only a 
portion which achieves a function of this invention. As a recording medium, a flexible disk, and 
CD-ROM, a magneto-optical disc, Various media which computers, such as internal storage 
(memories, such as RAM and ROM), an external storage, etc. of printed matter and a 
computer with which numerals, such as an IC card, a ROM cartridge, a punch card, and a bar 
code, were printed, can read can be used. 
[0030] 

[Embodiment of the InventionJHereafter, an embodiment of the invention is described in order 
of the following based on an example. 

A. composition [ of a projector ]: - B. lighting-system: ~ drive controlling [ of C. light source 
lamp ]: -- D. 2nd example: - E. modification: [0031JA. Composition of a projector : drawingj is 
an explanatory view showing the outline composition of the projector 10 as the 1st example of 
this invention. The projector 10 is provided with the following. 
Receiver 12. 

Image processing portion 20. 
Liquid crystal panel actuator 30. 
Liquid crystal panel 32. 

It has the lighting system 50 for illuminating the liquid crystal panel 32, and the projection 
optical system 58 for projecting the transmitted light which penetrated the liquid crystal panel 
32 on screen SC. 

[0032]The signal according [ the receiver 12 ] to NTSC system, a PAL system, etc., an analog 
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picture signal or a digital image signal supplied from the personal computer which is not 
illustrated, etc., Picture signal VS from which a signal format and vertical synchronous 
frequency differ is inputted, and picture signal VS is changed into the image data of the form 
which can be processed by the image processing portion 20. 

[0033]The image processing portion 20 performs various image processing, such as picture 
quality adjustments, such as a brilliance control, contrast adjustment, and sharpness 
adjustment, and trapezoidal distortion correction when projecting by instigating by the projector 
10, to the image data inputted via the receiver 12. The conversion process of a frame rate is 
also performed to image data so that it may synchronize with the drive frequency of the liquid 
crystal panel 32. 

[0034]The liquid crystal panel actuator 30 generates the driving signal for driving the liquid 
crystal panel 32 based on the image data generated by the image processing portion 20. The 
refresh rate (drive frequency of the liquid crystal panel 32) of the liquid crystal panel 32 can be 
switched according to the kind of picture signal VS, and can be set up. For example, since the 
vertical synchronous frequency is 60 (Hz) when picture signal VS is an NTSC signal, the drive 
frequency of the liquid crystal panel 32 is set as 60 (Hz). Since the vertical synchronous 
frequency is 50 (Hz) when picture signal VS is a PAL signal, the drive frequency of the liquid 
crystal panel 32 is set as 50 (Hz). In this example, the liquid crystal panel 32 can be driven in 
the driving frequency range of 50-72 (Hz). 

[0035]The liquid crystal panel 32 modulates the illumination light according to the driving signal 
generated by the liquid crystal panel actuator 30. The liquid crystal panel 32 is a transmission 
type liquid crystal panel, and is used as a light valve (optical modulator) which modulates the 
illumination light ejected from the lighting system 50. The liquid crystal panel 32 is equivalent to 
the image formation part of this invention. The lighting system 50 and the projection optical 
system 58 are equivalent to the projection optical system of this invention. 
[0036]Although the graphic display is omitted, this projector 10 is provided with the liquid 
crystal panel 32 of three sheets of 3 classification by color of RGB. Each circuit is provided 
with the function to process the image data of 3 classification by color. The lighting system 50 
is provided with the colored light separating optical system which divides white light into the 
light of three colors. The projection optical system 58 is provided with the synthetic light study 
system which generates the image light which compounds the image light of three colors and 
expresses a color picture. 

[0037]B. Lighting system : the lighting system 50 is provided with the following. 
Light source lamp 52. 
Ramp-control part 54. 
Lamp actuator 56. 

The light source lamp 52 is a thing of the type which carries out an alternating current drive. In 
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this example, an extra-high pressure mercury lamp shall be used as the light source lamp 52. 
It may be made to use other discharge lamps, such as a metal halide lamp and a xenon lamp. 
The ramp-control part 54 controls the drive frequency of the light source lamp 52 according to 
the drive frequency of the liquid crystal panel 32. In this example, the driving frequency range 
of the light source lamp 52 is restricted to 150-200 (Hz). The lamp actuator 56 generates a 
driving signal with the drive frequency set up in the ramp-control part 54, and carries out the 
alternating current drive of the light source lamp 52. 

[0038]C. Drive controlling of a light source lamp : as for the light source lamp 52, as previously 
explained using drawing 4 and drawing 5 , in order to prevent the scroll noise in a projection 
image, it is preferred to drive synchronizing with the liquid crystal panel 32. That is, it is 
preferred to synchronize the drive frequency of the liquid crystal panel 32 and the drive 
frequency of the light source lamp 52. The ramp-control part 54 can acquire the drive 
frequency of the liquid crystal panel 32 from the image processing portion 20, and can switch 
the setting method of the drive frequency of the light source lamp 52 according to the ability of 
the drive frequency of the liquid crystal panel 32, and the drive frequency of the light source 
lamp 52 to be synchronized. 

[0039] Drawing 2 is an explanatory view showing setting out of the drive frequency of the light 
source lamp 52 according to the drive frequency of the liquid crystal panel 32. As explained 
previously, the liquid crystal panel 32 and the light source lamp 52 could be driven by 50-72 
(Hz), and 150-200 (Hz), respectively, and showed in the figure the range which both sides can 
drive by hatching. When the drive frequencies of the liquid crystal panel 32 were 50, 60, and 
70 (Hz), the black dot showed the drive frequency of the light source lamp 52 which 
synchronizes with these. 

[0040]For example, when picture signal VS is an NTSC signal, the liquid crystal panel 32 is 
driven with the drive frequency of 60 (Hz). The drive frequency of the light source lamp 52 
which synchronizes with the drive frequency 60 of the liquid crystal panel 32 (Hz), It is 60 (the 
integral multiple, i.e., 60, 120, and 180, of Hz), -(Hz), and since the frequency which can drive 
the light source lamp 52 is 150-200 (Hz), if drive frequency of the light source lamp 52 is set to 
180 (Hz), it can synchronize both. Therefore, the ramp-control part 54 sets the drive frequency 
of the light source lamp 52 as 180 (Hz) (P3 of drawing 2). 

[0041]When picture signal VS is a PAL signal, the liquid crystal panel 32 is driven with the 
drive frequency of 50 (Hz). The drive frequency of the light source lamp 52 which synchronizes 
with the drive frequency 50 of the liquid crystal panel 32 (Hz), It is 50, 100, 150, 200, -(Hz), 
and since the frequency which can drive the light source lamp 52 is 150-200 (Hz), if drive 
frequency of the light source lamp 52 is set to 150 (Hz), it can synchronize both. Therefore, the 
ramp-control part 54 sets the drive frequency of the light source lamp 52 as 150 (Hz) (P1 of 
drawing _2). The drive frequency of the light source lamp 52 may be set to 200 (Hz) in this case 
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(P2 of drawing 2). 

[0042]On the other hand, the drive frequency of the liquid crystal panel 32 and drive frequency 
of the light source lamp 52 may be synchronized. For example, although the drive frequencies 
of the light source lamp 52 which synchronizes with this are 70, 140, 210, -(Hz) in this 
example to set drive frequency of the liquid crystal panel 32 to 70 (Hz), Since the frequency 
which can drive the light source lamp 52 is 150-200 (Hz), there is no combination with which 
the drive frequency of the liquid crystal panel 32 and the drive frequency of the light source 
lamp 52 synchronize. In this case, the ramp-control part 54 controls the drive frequency of the 
light source lamp 52 so that the generated frequency of a scroll noise increases. 
[0043] If the generated frequency of a scroll noise becomes large, it will no longer sense in 
human being's eyes as a flicker with vision characteristics. That is, increasing the generated 
frequency of a scroll noise has an effect equivalent to preventing a flicker. In this example, the 
relation between the drive frequency Fp of the liquid crystal panel 32 and the drive frequency 
Fl of the light source lamp 52 shall set up the drive frequency Fl of the light source lamp 52 fill 
FI=Fp- (n+1/2) (n is a natural number). Generated frequency of a scroll noise can be set to 
maximum Fp / 2 by carrying out like this. For example, when the drive frequency of the liquid 
crystal panel 32 which carried out point ** is 70 (Hz), the drive frequency of the light source 
lamp 52 is set as 175 (=70x (2+1/2)) (Hz) (point P4 of drawing 2). This value may be an ideal 
value and may not necessarily be the same value. 

[0044]The drive controlling of the above light source lamp 52 is good also as what the ramp- 
control part 54 performs by software. Drawing 3 is an explanatory view showing a drive 
frequency control flow of the light source lamp 52. First, the drive frequency of the liquid crystal 
panel 32 according to input picture signal VS is inputted (Step S100). And it is judged whether 
the drive frequency of the liquid crystal panel 32 and the drive frequency of the light source 
lamp 52 can be synchronized (Step S1 10). When the drive frequency of the liquid crystal panel 
32 and the drive frequency of the light source lamp 52 can be synchronized, the drive 
frequency of the light source lamp 52 is set up so that both may synchronize (Step S120). 
When the drive frequency of the liquid crystal panel 32 and drive frequency of the light source 
lamp 52 cannot be synchronized, As explained previously, the relation between the drive 
frequency Fp of the liquid crystal panel 32 and the drive frequency Fl of the light source lamp 
52 sets up the drive frequency of the light source lamp 52 fill FI=Fp- (n+1/2) (n is a natural 
number) (Step S130). 

[0045]The lamp actuator 56 drives the light source lamp 52 with the drive frequency set up in 
this way. 

[0046]Since the drive frequency of a light source lamp is appropriately controllable based on 
the drive frequency of the liquid crystal panel 32 according to the projector 10 of the 1st 
example, frequency can be increased to such an extent that a scroll noise cannot be 
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recognized visually with prevention or a flicker. As a result, a flicker of a projection image can 
be controlled. 

[0047]D. The 2nd example : the ramp-control part 54 controlled the drive frequency of the light 
source lamp 52 by the 1st example according to the drive frequency of the liquid crystal panel 
32. At least one drive frequency of both is controlled by the 2nd example so that the drive 
frequency of the liquid crystal panel 32 and the drive frequency of the light source lamp 52 
synchronize. That is, in the 1st example, although the drive frequency of the liquid crystal 
panel 32 was being fixed according to the vertical synchronous frequency of input picture 
signal VS, in the 2nd example, it cannot be based on the vertical synchronous frequency of 
input picture signal VS, but the drive frequency of the liquid crystal panel 32 can be changed. 
[0048]The 2nd example is described with reference to drawing 1 and drawing 2. The 
composition of each part in the 2nd example is almost the same as the 1st example (refer to 
drawing 1 ). However, in the 2nd example, the ramp-control part 54 sets up the both sides of 
the drive frequency of the liquid crystal panel 32, and the drive frequency of the light source 
lamp 52. The former preset value is received and passed to the liquid crystal panel actuator 30 
and the image processing portion 20, and the drive of the liquid crystal panel 32 and 
conversion of a frame rate are presented with it, respectively. 

[0049]As mentioned above, the ramp-control part 54 is controlled so that the drive frequency of 
the liquid crystal panel 32 and the drive frequency of the light source lamp 52 synchronize. 
Here, let drive frequency of the liquid crystal panel 32 and the light source lamp 52 be a thing 
of explanation which takes an integral value for convenience. At this example, if the frequency 
range (150-200 (Hz)) which can drive the light source lamp 52 is taken into consideration, the 
drive frequency of the liquid crystal panel 32 can take both synchronization in 50-66 (Hz) (this 
driving frequency range shall be hereafter called a range of synchronization). That is, it is 
possible to synchronize both with the combination of the drive frequency on the line segment L 
shown in drawing 2 . 

[0050]For example, when the vertical synchronous frequency of input picture signal VS is 50 
(Hz), the ramp-control part 54 sets the drive frequency of the liquid crystal panel 32, and the 
drive frequency of the light source lamp 52 to 50 (Hz) and 150 (Hz) like the 1st example, 
respectively (P1 of drawing 2). It is also the same as when the vertical synchronous frequency 
of input picture signal VS is 60 (Hz) (P3 of drawing 2 ). When the drive frequency of the liquid 
crystal panel 32 is 66 (Hz), it can be made to synchronize by driving the light source lamp 52 
by 198 (Hz) (P5 of drawing 2). 

[0051]Therefore, in the 2nd example, when the frame rate of an inputted image is in a range of 
synchronization, the drive frequency of the light source lamp 52 is set up so that both may 
synchronize. 

[0052]When such drive frequencies can be realized by changing the frame rate of an inputted 
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image, the drive frequency of the liquid crystal panel 32 and the light source lamp 52 is set up 
similarly take both synchronization. 

[0053]On the other hand, the smoothness of a motion of an animation may be spoiled by 
changing the frame rate of an inputted image so that a range of synchronization may be suited. 
For example, they are a case where it has a frame rate in which an inputted image is more 
expensive than a range of synchronization, and a case where the integral multiple of the frame 
rate of an inputted image separates from a range of synchronization. The picture image data of 
24 (Hz) which recorded film images, such as a movie, is equivalent to the latter. 
[0054]ln the 2nd example, about these pictures, it judges that a synchronization is impossible 
and the relation between the drive frequency Fp of the liquid crystal panel 32 and the drive 
frequency Fl of the light source lamp 52 sets up the drive frequency of the light source lamp 52 
fill FI=Fp- (n+1/2) (n is a natural number). Under the present circumstances, it is good also as 
what combines the processing which raises the frame rate of a picture and performs it so that 
a flicker may be controlled. About the picture image data of 24 (Hz) which recorded the movie 
etc., while making a frame rate increase to 3 times as many 72 (Hz) of 24 (Hz), setting out 
which drives a light source lamp by 180 (=72x (2+1/2)) (Hz) can be taken, for example (P6 of 
drawing 2 ). 

[0055]The image processing portion 20 changes a frame rate according to the drive frequency 
of the liquid crystal panel 32 which the ramp-control part 54 set up. That is, the image 
processing portion 20 predicts and generates the frame image running short when changing a 
frame rate, carries out the multiple-times output of the same frame, or thins out excessive 
frame image data. By carrying out like this, an animation can be displayed by smooth motion. 
[0056]Since according to the projector of the 2nd example it can set up flexibly so that it may 
not be based on the vertical synchronous frequency of picture signal VS but the drive 
frequency of the liquid crystal panel 32 and the drive frequency of the light source lamp 52 may 
synchronize, a scroll noise can be prevented and a flicker of a projection image can be 
prevented. 

[0057]E. Modification : although some embodiments of this invention were described above, 
operation in the mode which becomes various within limits which are not limited to such an 
embodiment at all and do not deviate from the gist is possible for this invention. For example, 
the following modifications are possible. 

[0058]E1. modification 1 : in the 1st example of the above, when the drive frequency of the 
liquid crystal panel 32 and the drive frequency of the light source lamp 52 were able to be 
synchronized, carried out synchronous control, but. The drive frequency of the light source 
lamp 52 may be controlled to increase to such an extent that a scroll noise cannot recognize 
visually with a flicker of a projection image. 

[0059JE2. modification 2 : although the case where the processing which synchronizes the 
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drive frequency of the liquid crystal panel 32 and the drive frequency of the light source lamp 
52, and the processing which makes both asynchronous were used properly was illustrated in 
the 2nd example, By always suiting a range of synchronization in the frame rate of an inputted 
image, it is good also as what performs only processing which synchronizes both. It may be 
made to increase by making both asynchronous to such an extent that a scroll noise cannot 
recognize visually with a flicker of a projection image. 

[0060JE3. modification 3: Although the above-mentioned example explained the composition of 
the projector using a transmission type liquid crystal panel, this invention is applicable also to 
the projector of other types.As a projector of other types, there are a thing using a high- 
reflective-liquid-crystal panel, a thing using a digital micro mirror device (trademark), etc. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] lt is an explanatory view showing the outline composition of the projector 10 as the 
1st example of this invention. 

[Drawing 2] lt is an explanatory view showing setting out of the drive frequency of the light 
source lamp 52 according to the drive frequency of the liquid crystal panel 32. 
[Drawing. 3] It is an explanatory view showing a drive frequency control flow of the light source 
lamp 52. 

[Drawing 41 lt is an explanatory view showing a flicker of the projection image resulting from 
asynchronous [ of the drive frequency of a liquid crystal panel, and the drive frequency of a 
light source lamp ]. 

[Drawing 5] lt is an explanatory view showing a flicker of the projection image resulting from 
asynchronous [ of the drive frequency of a liquid crystal panel, and the drive frequency of a 
light source lamp ]. 
[Description of Notations] 
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D. SB2«tt0J: 

e. mm: 

20 [0 0 3 1] A. ypyx^^C)«:il{^ 

BHtKuia:2 ot, m.^^jimm^3Qt. ma 
0jj*r-5Ac^o^B/]a^5 o^, »a/^*;i/3 2*jsaL 

AcS»ft*X*D->S C±{caW5Ac&<oa'i^j* 
^5 8 ktiATt^, 
[0 0 3 2] L/^—/* 1 2(i, NTS Ctt, P A L 75" 

30 *>6«ie*nsr^-D ya»fs#*-si^i-r s/^;ni 

SiB««^V S^rA^b, iO«ft^VS*iB»«HSS|J2 

[0033] mmmimzoi^ u>— mi 2^/rur 

i ou:«koT*feoa^*fT^i:iroftJBai«iEW 
oS«H«ffl^*ffli-ro ^Ac, itA/U;l/3 2 0)Hl!il| 

40 -hC0*«ffl«fef7^o 

[0 0 3 4] flSffi/ /USKSftSP 3 0 (i , iB««lBI!g|5 2 0 

U7l/7^iU-h (fSS^^;U3 2 eOffiiHftWiSft) 

^>o mmm^y s^nt s c(i^r^5t&, 

*<0S]|[miHHHilSa*<6 0 (Hz) T**<0"p, jftA^ 
*;l/3 2 0«SftMJ»»(i:, 6 0 (Hz) CSSJMo 
£Ac, ilfftff^V S^P A LB^TftSJf^ *c0igiiS[ 
50 |Hj!WSa^5 0 (Hz) V&&0)Vs a»^.*yb3 2 
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(ommmmwt, so (Hz) tc^^n^o * 

^SSWidfe^r, fftffi/^;l/3 21*, 5 0-72 (H 
[0 0 3 5] 2(i, fflES^^;HKJft8P3 0 

[0 0 3 6] H*tt«*LTlr^S^ C(D^a^ 

x^^lOti, RGB(0 3 6»0 3ftWiS[S^3 2 
tiAtl^. &0ffi&3fe#CQjSf$^-£;&Ja 

[0 0 3 7] B . BWttB : KWfltSB 5 o c* , > 

&?DT&3o *t§Mt(±, ftl7>y5 2tLt, S3 
©BIWSBBfcJEUT, ^7>7 P 5 2 0BMttR« 

swai-r^c **bwc4si*t, 7tig^>:/5 20 
Bftflittftnn^, i 50-200 (Hz) icsijK^n 

*3H«B»rr*o 

[0 0 3 8] C. 7t«^>7 p OSBitt*lfW:«iB'5>"/5 
2te N ^4^ocfct) r ^5ft^^T7ttc^BJ!L/cci:'7{c, & 

«»^*;l/3 2coffilBi/ai6Sti:«iS^>y5 2<om 

5 4(i, t@f£&flfl52 0 /I/ 3 2£>B§!lMift 

RftWSU »^^3 2<0B»H»R4:tt»7:':/ 
5 2©B»H«»fc*WW«*SCi:^-t?*S*5^«£: 
fSUT, «»^>^5 2 0B»«Jft»0»fi*ffi*«I» 

[0 0 3 9] H2(^ HHi/**/l/3 2 0JBMAttRK:j£ 

i;fcft»^>-75 2to«»;isiKa<c>aftSicoi>T^-r»i 

tf#B9>:7 5 2«, ^lfn5()-7 2 (Hz), 1 

5o~2oo (Hz) vm$h*it&v&*)* nfiwmm'zi 

;l/3 2 0B0)JHftRtf5 0. 6 0, 7 0 (Hz) Oht 
ic, cft6fcWJW«)tW9>-/5 2c0BHfll»R«JR 



(6) M2 0 0 3- 1 5 6 7 9 8 
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[0 0 4 0] 0»*tf. BBIl^V StfNTS C«*Te* 

K»/^;b3 2tt, 6 0 (Hz) (ommmmn 

T*B»sn*o i«»^*;i/3 2<OB16H«[R6 0 (H 
z) tnflH-tS^BvV^S 2<OBJ»HttR(i, 60 
(H z) OfiRlS, SHo> 6 0, 12 0, 18 0. ••■ 
(Hz) T*&0, »:7>y.5 2 0BB9TB4;MKR 
14, 1 5 0-2 0 0 (Hz) T£>5^£, 7tMv>^5 

2«m»iso (Hz) ktna, b-**mh 

10 Sg5>>75 2CDMmffll&®L% 1 8 0 (Hz) 
(132 OP 3) o 

[0 0 4 1] £fz* jlfftfi^V StfP A LffM#T*fc<5'« 
S\ ?8H^*/l/3 2fi, 5 0 (Hz) <OBSttl««RT*B 
Sj^nSo 3 2^B»««R5 0 (Hz) £ 

mmtzytm^y-fs 2<Dmmm\&mz, so, 10 

0. 1 5 0, 2 0 0. ••• (Hz) ¥tm^>-?5 

2comm^mKm%Lm£, 1 50-200 (Hz) 

S^e, «i7>^5 2©8«|)Saa«:l 5 0 (Hz) 
£-ftia. K#*MJWStf*c: MoT, v 

20 >"7M»»5 4(i, 5 2«BIWaiftRft 1 5 

0 (Hz) ica&jg-r* (^2 cop d 0 a*s, c<o» 
tt. ytm^y^s 2<Dmmmfo$ktt2 0 0 (Hz) 

SLt^J;^ 2co P 2) o 
[0 0 4 2] -77, »»/<*;U3 2 0B8»«»R^«« 
^>-7°5 2c0B»Hi«Rfc«raff!*'<i:SCi:^T#av> 

2QBW«SftR*7 0 (Hz) 4: Lfcv^B^KJi* cn 

fcinjw-rs^aa^v^s 2<oB«isiiftR{i. 70. n 

0, 2 10, - (Hz) «jg7>^5 20S 

30 gftpJfliaHiSRtt, 15 0-2 0 0 (Hz) ffeSO 

r% m&'^ji3 2<Dmmmi&&£Km^>'?5 2<Dm 

ttZ>&o\cftM?>~f5 2<DBttBBR«IMtP < r«. 
[0 0 4 3] X^D-;Uy-fX<OS!±«iSR*^*<«: 
ARflOBKfi* saWtttCcfcO, ^6o$t«U 

&na<aSo o^o, x^n-zuy-rxoa^jHttR 

^ftWr^n *HfflPT*(i, ffi»^^;l/3 2coB«iWiS 
40 ?!(Fpi:ftl7>/5 2^)BHlJaffiRF 1 t^llllf^, 
Fl=Fp- (n+1/2) (n«S*SR) ftSSfc-Tcfc 

9tc, TtK^v^s 2(ommmmm i^sststo 
£^zSR£ii*fifiF p/2iimckm^o 

ff, 5t52EL/2:Mfi/<*;U3 2<OB»«i8RA<7 0 (H 
z) <0i«-&, «»9>r5 2 0B»««Rtt, 1 7 5 
(=70x (2+1/2) ) (Hz) (SI 

2co^P4) o a*?, ccofatiaswafiar'^o, ^-r 

50 [0 0 4 4] U±WttB7>-/5 2^)I»IW, ^> 
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^■rattwiHrft^o £i\ A*B»«^vsicfi3;i;fcR 

fi/**/l/3 2 0JB»««ft*A*"*"* (Xr<yys 1 0 
0) o <■ LT> **/<*;U3 2©B»«»afcft»'7> 
*/5 2(DffiilftJS&»fc*lBJJ«*^SC^A^#S^SA^ 
iWffi-tS (X-r-y^S 1 1 0) o fl$l^*rt/3 2<0» 

^5 2<ommmi&&%:Ml£'tZ> (Xfy^S 120), 
M»/^*;U3 2 0)WBl««*fc*jlilv>^ , 5 2<7)SBSIftig 

>>^5 2<oHnjsattttF i t<r>mm\ f i =f p • 

(n+1/2) (n«ia««) *Mfci\fc3(i:, ftjlS5> 
>^5 2(OWftfltttt«K£ < r« (Xf'vyS 1 3 

0) o 

[0045] ^y^mm^s ect, coLr&feznrz 

[0046] sn -mmm<r>-fui?x.5 * 1 otc^nif, 
K«^*;i/3 2^«»affi»(cScyi^T, BWcftB^ 

-4//^ x*r?5±, ftsi^fi, %&o#taffi-c*av^ 

[0 0 4 7] D. 3523|fi£#J : SB l*flS«rtt. v>7 

mumps K»^*/U3 2<Dmmmmmcfc[:xyt 

m^yfs 2<0flB»H«a*WI»L^o »2*«itWT 
(i, fflE»/**/l/3 2©l?Ifi^Kafc7t^>7 p 5 2 COS 

-75r<OK»«i««*»iai-r*o RlMM? 
*/l/3 2 0B»J«ltt»^fa*«ftTl>fc*<. ^2^5g^i 

a^*/U3 2<osB»;a«»*2ffi , r5c i:#t?*So 

[0 0 4 8] m2HJ5fcWCOV>T, H 1 *5*tfH2*# 
SlSfflTtt, v>7l«?W5 4 M»y<*A/3 2<DB» 

*o lffl-woawttti** ffis^^;usBitta5 3 0*5* cnm* 
«a»2 o*c»t»*ft, *nt # na[»/^;i/3 2<oi§g 

[oo 4 9] iaifeck^fc, ^y^wrfl^s 4 fs 
Ri:*<|HjJ«"rsJ:9k:W«i-rSo cct\ wnioffis: 

5 2 OBn^TflgftHttaUEH (1 5 0-2 0 0 (H 
z) ) Z^m-fZt, Ht«^*yU3 2 0BJftH«»^5 



(7) t$nfl 2003-15 6798 

12 

0-6 6 (Hz) 0«liBTW*©PJJW*a*Ci:A'T* 

■TS) o H2«c*L/t«»L±OK»WifiacD 
«-&tfK<fc-pT\ i^#£|i3|flH£H±£C i:^oIftETft-5o 
[0 o 5 0] MAtf, A*iiif*ffM§V SO£iS|fqm»ft 
0 (Hz) ©Jf£(ctt, ^>^M89SI$5 4(i, ffi 
*/<*;l>3 2^K»«tta*5<fetf^W^> , /5 2 0«» 
««a*. ffli«N<N£N4Xlc* *ft«i5 0 (H 
z) , 15 0 (Hz) (haa^-T-S (EI2<DP 1) 0 A*J 

io HAfs-^v s comummmi&ntf eo (h z ) ow^fc 

WI«T*** (0 2 COP 3) 0 *fc, M»/^*7l/3 20* 
iflttRA^6 6 (Hz) coifgrlcii, «7>'/5 2* 

198 (Hz) TJBft-rSCfcKZiOraJWS-drSCfcW 
(1212 COP 5) o 

[00 5 1]«foT, S2§e86fflJ"Cfi. A^HHSO^U 

<fc -5 fcftSS^ 5 2 cojSfflj^lifta^rKSf So 
[0 0 5 2] A^lW7l/-Ll/-h«^t^:i: 

7>^5 2©BttH»a*aB« , r*o 

[0 0 5 3] cftfcWU MJW«SBSlcB'&-rsj:'5JCA 

^IS&CO^-AU- bcoSI&^ 

Jt^T*<fc3o WiiB*if07-Y;U^iiI«*5aSL/£2 4 

(Hz) ©mAf-*^ ?$#fcffl^-rs 0 

[0 0 5 4] S2HJS0«t*fcJ:, cti^coiiAtco^r 
30 tt, iHjJW^ftlfc^JWrU %B^>^5 2«)BftJI|«a 
^r, fflES/^/U3 2 0JBMMttaF pfc«Wv>"/5 2 
^JB»/aaaF 1 fc<75IB«^, F 1 = F p • (n + 1 / 
2) (nlJSJSa) ^ri/-c-^ck5(c^-r^o cco^, 

^u-v^sffliw-rsjc^jc, i»(07U-Ai/-h*i 

H*3E!»Lfe2 4 (Hz) <DW»«r-^(co^r«i, M 
7U-^U-h^2 4 (Hz) C0 3fl5<£>7 2 (H 

z) ic^n^-^^iifctic, im*7>~f*\ so (-7 

2x (2+1/2) ) (Hz) TMKrr*»ttJ&«SC 
40 t^T*#S (HJ2COP 6) o 

[0 0 5 5] HAMSP 2 0 (i, V > y*JWSP 5 4 A<» 
5ELfe«»/<*;l/3 2«K«i«ttBJCC;i:r, 
U-h*S«-r§ 0 O^O, HflEfflSP.ffi2 0(i, 71/- 

rtfiKL/co, n-7u-^*aaiHia^Lfco, ^ 
laot, »B*H»&*»ft»*r*a*-r*ct3b<-p# 

[0 0 5 6] W2HfiB(H<oyas;i^^K:j:titf, lif« 
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o tc %mc ist& -r & c t # 1 1 & <o t% x ^ d - ^ y 

[0 0 5 7] E. gJBffiJ:W±, ^mn<D^<r>f)^^ 

[0 0 5 8] El. SEJBfH l : JiES 1 H»JT1i, rS 
ft/<*;l/3 2<o»»Wiifiat:tt«^>y5 2<omm»i£ 

K^&Micmttz&oic^ ytm^y-f 52 tomnmwi 

[0 0 5 9] E2. :»2*fl|ffJWi, SSS^ 

*/U3 2©»»JS«»fcftilfi : 7>:/5 2co|g®jMlz£&h 

[oo6o] e 3 . mmm 3 : ±K*«fc«i"e«:* iSia^ 



(8) *$|jfl 2 0 0 3 - l 5 6 7 9 8 
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[HcBO(ffi#^:tft^] 

[h i ] i mmmt u^Dyi^ i o 

[13 2] }fc»^*/|/3 2 0K«UH»»JClCi;fc*W^> 
[13 3] «IB7>y5 2(0HHMttRMfll«)jffin«^ 

io mwmv&Zo 

[ 13 5 ] SJS / /UaJHKM ft* *fi» v > ycojKfta 
20 2 0-jBflMBJBflS 



1 0 

1 2 

2 0 

3 0 
3 2 
5 0 
5 2 
5 4 
5 6 
5 8 



[HI] 



12 



vs • 



20 



sc 



Isis—tt 


-5> 


Sttamt 


-5> 


mm 







32 










MM 







1 

54 



50 

- 52 



56 



(9) 
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